Cloning, expression and enzymatic properties analysis of dihydrofolate reductase gene from the silkworm, Bombyx mori.
Tetrahydrobiopterin (BH4) is an essential cofactor for aromatic acid hydroxylases, which control the levels of monoamine neurotransmitters. BH4 deficiency has been associated with many neuropsychological disorders. Dihydrofolate reductase (DHFR) can catalyze 7,8-dihydrobiopterin to 5,6,7,8-tetrahydrobiopterin (BH4) in the salvage pathway of BH4 synthesis from sepiapterin (SP), a major pigment component contained in the integument of silkworm Bombyx mori mutant lemon (lem) in high concentration. In this study, we report the cloning of DHFR gene from the silkworm B. mori (BmDhfr) and identification of enzymatic properties of BmDHFR. BmDhfr is located on scaffold Bm_199 with a predicted gene model BGIBMGA013340, which encodes a 185-aa polypeptide with a predicted molecular mass of about 21 kDa. Biochemical analyses showed that the recombinant BmDHFR protein exhibited high enzymatic activity and suitable parameters to substrate. Together with our previous studies on SP reductase of B. mori (BmSPR) and the lem mutant, it may be an effective way to industrially extract SP from the lem silkworms in large scale to produce BH4 in vitro by co-expressing BmSPR and BmDHFR and using the extracted SP as a substrate in the future.